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SDMS Document 

68005 

March 17, 1989 

Ms. Janet Fdldstein 
U.S. EPA Region II 
Site Compliance Branch 
26 Federal Plaza, Room 747 
New York, N.Y. 10278 

Dear Ms. Feldstein: 

Mr. H. Gilbert Well 
163 Candlewick Lane 
Bridgewater, N.O. 08807 

On March 15, 1989, I contacted you to make you aware of data from our bedrock 
Investigation. I explained that this data was very preliminary, and as yet 
has not undergone quality assurance review. I then offered to meet with you 
to present this data, and also to suggest to you a program for continuing 
Investigation. 

On March 16, 1989, I received via telefax a letter requesting any and all data 
generated during Implementation of POP'Revlslons 8 and 9. Please find subject 
data attached. However, you should understand that: 

1. As I told you, the data Is very preliminary. It had been received orally 
by Dames & Moore, and should be regarded as imprecise or quite possibly 
'erroneous, until QA measures are complete. 

2. Some soil samples were taken In methanol, a procedure not approved for 
this work,. At your direction (from our meeting of 1/5/89), these results 
are not Included. 

3. Boring logs are being transferred from field notes to a more presentable 
form and will be available around 3/24/89. 

4. Hydrologic data will be made available to me later today. 
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I continue to believe that a personal presentation to you wherein we might 
discuss these data, keeping their questionable accuracy in perspective, and 
also considering plans to Improve our understanding of the movement of 
groundwater at the site will be the most constructive way to pursue this 
program. I look forward to your early response. 

^ ^ t y truly yours. 

H. G. Hell 

HGW/smd/325* 
Attachment 

CC: Mr. Raymond Basso, Chief - EPA 
Mr. W. L. Warren, esq. - CSPS&C 
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i/ 
BJ0345 
600345 
BJ034S 
(W0345 
BJ0345 
8J0545 
6J0348 
&J0343 

BJ0335 
SJ0335 
BJ0S3S 
KJ03SS 
BJ0338 
6J0555 
6J0S38 
BJ033S 

BJ6343 
&J0S4J 
&JC243 
ej03d3 

Bs)0342 
606342 
Bv)0342 
BJ0342 

BJ0S41 
ftO0S4| 
600541 
BJ0541 
BJ0341 

dw-es 
9w-es 
ew-as 
0W-«3 
GW-e3 
9W-6$ 
ow-es 
GW-BS 

ow-«s 
8W-9S 
OW-93 
«W-9S 
CW-OS 
0V-9S 
0W-9S 
0W-«3 

0W-10S 
aw-ios 
OW-iOi 
$w-io$ 

aw'iis 
dw-ns 
ow-iis 
<3W-n3 

SW-123 
OW-llS 
0W-12S 
6W-12S 
QW-12S 

690210 
690210 
090210 
890210 
690210 
590210 
890210 
890210 

090209 
S90208 
890208 
890206 
890208 
690208 
890208 
890208 

890210 
890210 
890210 
690210 

890210 
990210 
890210 
890210 

890210 
890210 
890210 
890210 
690210 

1.2-Tr4n9-dlchlcr6»Wiyl«n» 
Alkiillnll/ as CaC03 
Cfilorldt 
DicM»roO>nuorern«Ui*ni 
SuirtU IS S ^ 
Toimni 
Total Dissolved Solids (T05) 
TrichlorosLhylerii 

Acensohlhsns 
Alkalinity as CiC03 
ChioriM 
Fluersfis 
NtphUttl»na 
Pnanol 
5uirftUasS04 
Total Oissolvad Solfoa (IDS) 

Alktlinity • • CaC03 
Cnlorids 
Suirtt« «i S04 
ToUl Disaolvsd Soliiji (TDS) 

Alkallnlly «t C*C02 
Chlorldt 
Sglfate as S04 
Tolal Olflsolvad Solldi (T03) 

Alkalinity aa CsC03 
Chlorlda 
SuiftU »8 304 
Total Cissolvad Solids (TDS) 
TrichloroeUiylana 

44.5 
700 
1086 
14,6 
220 
10.4 
2740 
14.1 

4.78 
660 
542,0 
2.36 
2.97 
1.77 
7 
1600 

910 
996 
380 
3240 

360 
63.1 
160 

690 

120 
21.3 
150 
390 
4,78 

ug/l 
mj / ! 
mfl/l 
\i^n 
mg/t 
ug/l 
mg/t 
ug/i 

ug/l 
mg/l 
mg/l 
ug/l 
ug/l 
ug/I 
mg/l 
mg/l 

mg/l 
mg/) 
mg/l 
fng/1 

mg/l. 
mg/l 
mg/l 
mg/l 

mg/l 
mg/l 
mg/l 
mg/l 
yg/l 

1,6 
5 
I.O 
10 
8 
6.0 
10 
1.9 

2.0 
S 
1,0 
2.0 
1.7 
1.6 

. S-. . 
>,'0 

5 
1.0 
5 
10 

S 
1.0 
5 
10 

5 
1.0 
5 
10 
1,9 
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8J0334 
aj0334 
B003S4 
B00334 
800334 
800334 
800334 
800334 

S00338 
800338 
W0338 
800338 
800338 
800338 
800338 
B00338 

802082 
BJ2062 
802062 
802062 

B02063 
8J2063 
M2063 
602063 

7 IJI) I L 

IQ 

«W-2R 
«W-2ft 
0W-2R 
8W-2S 
QW-2ft 
aw-2ft 
8W-2R 
aw-2R 

aw-2R-o 
0W-2R-0 
<3W'2P.'0 
8W-2R-D 
(}W-2R-0 
9W-2R-0 
(JW-2ft-0 
GW.2R-0 

0W'2R 
0W-2R 
6W-2R 
GW-2R 

3W-2R 
flW-2ft 
9W-2R 
flW-2ft 

it( C H P B I : 

DATP 

890208 
eoosos 
890208 
890208 
890208 
890208 
890208 
690208 

890206 
890208 
890208 
890208 
800308 
890208 
890208 
890208 

690227 
890227 
890227 
890227 

890301 
89030) 
890301 
890301 

£ Fr':GIllGiEMG. 

Pfi i f^Mprr.u 

1,2-Oichloroethaoa 
Alkalinity as CaC03 
Chloride 
Cniorororm 
Phanol 
Suirau M 304 
Total Oistoivid Soilos (TDS) 
Trlchtoco•t^ylane 

Tfichloroatliylana 
1,2^ichloro«than« 
Alkalinity as UCCH 
ChlOflda 
Chloroform 
Phsn«i' 
SulfaU SI S04 
ToUl Disioivtd Solids (TDS} 

1,2-Olchleroath8ns 
Chloroform 
Mathylana chlortda 
TPlchioresthylsna 

TrIchloroaUiylana 
1,2-D)chloroathafia 
Chloroform 
nathyltna Chiorlda 

281 5b3 

367 
160 
246,0 
753 
6.59 
2S0 
1150 
202 

275 
807 
t70 
3S& 
898 
8,24 
280 
1160 

770 
1040 
86.S 
426 

180 
273 
394 
34,4 

5412 

ug/l 
mg/l 
mg/l 
ug/l 
UQ/I 
mg/l 
mg/l 
ug/l 

ug/l 
ug/l 
mg/l 
mg/l 
ug/l 
ug/l 
mg/l 
mg/l 

ug/I 
ug/l 
ug/l 
ug/l 

ug/1 
ug/l 
ug/l 
Ufl/l 

P. 'J9 

80 
5 
1,0 
50 
t.5 
S 
10 
60 

10 
50 
8 
1.0 
60 
1,5 
& 
10 

28 
16 
28 
19 

9.S 
14 
8 0 
14 

^004062 
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800346 
800346 
B.'034d 
B0QS46 
800346 
600346 

BJ07B7 
600737 
800757 
800787 
600757 
BO0787 
800767 
800757 
800767 
8J0787 
800757 
800757 
800787 
800757 

800789 
800789 
800759 
800789 
800759 
8007S9 
800769 
800769 
800759 
600759 
800759 

600756 
900766 
800766 
B00766 
W0756 
800766 
800756 
6007S6 
800756 
600756 
800786 

iJuiJt- i 

OK ID 

(5W-90 
8W-60 
(jw-eo 
3w-eo 
(yw-8D 
(JW-8D 

aw-no 
ew-no 
OW-110 
OVZ-IlO 
OV/-tlO 
OW-110 
0W-110 
OW-110 
0W-)1D 
GW-nO 
aw-no 
ew-tio 
9W-ltO 
(5W-1I0 

OW-120 
SW-120 
8W-12D 
8W-12D 
3W-12D 
9W-12D 
SW-l2iJ 
O-NV-ISO 

()W-I20 
0W-12D 
0W-12O 

(JW-130 
9W-t3D 
0W-13D 
0W-13D 
QW-130 
0W-13D 
aw-130 
<3W-130 
(TyV-lSO 
OW-iSO 
OW-130 

C H R B I D E 

OATF 

890210 
8902',0 
890210 
890210 
890210 
890210 

890213 
890213 
890213 
890213 
690213 
890213 
890213 
690213 
890213 
890218 
890213 
890213 
890213 
890213 

890213 
890218 
890213 
890213 
S90213 
690213 
690213 
890213 
890213 
890213 
690213 

890213 
690213 
890213 
6902)3 
890213 
890213 
890213 
890213 
890213 
890213 
690213 

Pi.GiiJbiEriG. 

1 
PABAMTTFR 

1,2-TraftB-01ch)oro»lhyl*na 
Alkalinity «s CaC03 
Chlorlda 
SulfaU 89 304 
ToU) DlBSolvad Solids (TDS) 
TrlchloroaUiyiana 

1,1,1-Trlchloroathana 
1,1-Olch!oroaU)Bne 
1,)-Olchloro«Uiylah« 
1,2-Dlchloro*t/i|ft« 
1.2-Trana-dlehleroathylena 
Alkalinity as CaC03 
Chlorlda 
Chloroform 
Mathylafia chlorlda 
Sulfata as 304 
Tatrachloroathylen* 
Toluana 
ToUl Olaaolvad Solids (TDS) 
Trichloroathylana 

1,1,1-Trlchioroathana 
1,1-Oichlofoathylana 
Alkalinity as CaC03 
Chlorlda 
Patroleum Hydrocarbons (IR) 
Phanol 
SulfaU aa 304 
TatricMoroaU^yiana 
Tolgane 
ToUl Olaaolvad Sollda (T03) 
TrichloroaUiyiana 

l,l.1-TrichloroaU»ana 
U-Oichloroathyl«na 
1,2-01chl6roathana 
1.2-Tran9-dicM6ro»thylana 
Alkalinity as CtC03 
Chlorlda 
Chloroform 
SutftU as S04 
Tatrachloroathylsna 
ToUl Olssfilvad SoDda (TDS) 
Trichloroathylana 

•X ' I f 

201 563 

VAtUE 

7.99 
62 
212 
360 
950 
10.4 

28.1 
8.66 
IS.4 
61.0 
120 
260 
153,6 
6,26 
11.5 
210 
226 
12,0 
8S0 
431 

313 
373 
760 
826 
1.6 
9.62 
41 
683 
949 

2070 
10100 

154 
61.6 
125 
960 
61 
300 
240 
240 
216 
1090 
1480 

\ 

5412 P 

UMtT 

ug/l 
mg/l 
mg/l 
mg/l 
mg/l 
ug/l 

ug/t 
ug/l 
ug/l 
ug/l 
ug/l 
mg/l 
mg/l 
U9/I 
Ofl/1 
mg/l 
ug/l 
ug/l 
mg/l 
ug/l 

ug/l 
ug/l 
mg/l 
mg/l 
mg/I 
ug/l 
mfl/l 
ag/l 
ug/l 
mg/l 
ug/l 

ug/l 
gg/l 
ug/l 
ug/l 
mg/l 
mg/l 
ug/l 
mg/l 
ug/i 
mg/l 
ufl/l 

1 ' • • 

. .Sf iL 

1.6 
5 
1,0 
5 
10 
1.9 

31 
4.7 
2.8 
2,6 
1.6 
S 
1,0 
1.6 
2.6 
5 
4.1 
6.0 
10 
1.9 

380 
280 
5 
1.0 
1.0 
1.7 
6 
410 
600 
10 
190 

76 
56 
56 
32 
8 

. 1.0 
32 
8 

.82 
10' 
38 

^ 0 0 4 0 6 3 
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BH8649 
8H8649 
8H8649 
BHd649 
688649 
8H8649 
8H0649 
8K84S4 
8K8464 

BH8673 
BH8673 
BMe673 
8Hfi67S 
8H867S 
8H6673 
6H8673 
8He673 
8ne673 
8H8673 
BH867S 
6H8673 
BH8673 
8H8674 
8He674 
BHe674 
6H8674 
8HB674 
8H8674 
£h8674 
8H9674 
8h8674 
B.H6674 
BH8674 
8He6?4 
8H8674 
8H6G74 
BH8674 
8He674 
8H8674 

rV l2 -S1 890117 Nickel. ToUl 31000 
MW12-31 890117 TetrachloroaU>y|ani 4420 
MW12-51 090117 Toluana 2430 
nWl2-Sl 890117 Trichloroathylana 3230 
nW12-St 690117 Zinc, ToUl 74000 
rTWl2-Sl 890117 m-Xylena 2130 
^TW12-31 890117 o*p-Xylanaa 1550 
MW 12-62 890117 hilhylana chlorlda 608 
riW12-S2 690117 TrichloroaUiylana 23,4 

MWI3-31 890123 Antimony. TeUI 11000 
MW13-SI 690123 Arsanlc. ToUl 5500 
MW 13*31 890123 Baryllium. ToUl 770 
MW 13-31 890123 Chremlum. ToUl 20000 
nwi3-31 890123 Coppar.ToUl 30000 
ttWl3-S1 890123 Cyanide. ToUl 0,24 
t1Wl3-SI 890123 Lead, ToUl 28000 
MW1S-S1 890123 Mtthylant chlorlda 5,86 
nwiS 'S l 690123 Nickel, ToUl 29000 
MW13-S1 890123 Petroleum Hydrocarbons (IR) 70 
nw 13-51 890123 Phanolics. ToUl 0.1 
MWIS-SI 890123 THchloroeOiylana 15.8 
nW)3-Sl 890123 Zinc, TOUl 69000 
MW 13-32 890124 1,1.1-TrlchIoroathana 1930 
HW13-S2 890124 1,1-Olchtoroathylana 812 
f ^ l 3 - S 2 890124 l,2-TrBn8-tllchlor5ethylene 1190 
MW 13-32 890124 Antimony, ToUl 11000 
MWl3-$2 890124 Beryllium, ToUl lOOO 
MW 13-32 690124 Chlorobansane 446 
Mv¥lS-S2 890124 Chromium, ToU! 30000 
MW15-S2 896124 Coppr, Tout 40000 
MW 13-32 690124 Cyanide, ToUl 0.)1 
MW 13-32 890124 Uad.ToUl 25000 
MW)3-S2 890124 Nickel, ToUl 40000 
MW 13-32 890124 Petroleum HydrocorOens ((ft) 69 
MW13-52 090124 Phanolics. TeUl 0,6 
MW13-S2 890124 TetrachlorosU^ytana 333 
MW13-S2 890124 Toluana 5980 
MW 13-52 890124 Trichloroelhylene 19900 
MW 13-32 890124 Zinc. ToUl 93000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/l 
mg/kfl 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
mg/l 

mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

2800 
8,0 
6,0 
5,0 
2800 
5.0 
8.0 
8,0 
6.0 

6900 
5000 
150 
1500 
1500 
0.71 
SOOO 
5,0 
5000 
28 
S.6 
5.0 
3000 
280 
280 
260 
6800 
ISO 
300 
1800 
tSOO 
0,72 
SOOO 
2900 
25 
3.6 
250 
300 
250 
2900 

(\AU) = ^ C ( U S A y ^ f c £ 
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BH8450 
BH64S0 
BH84S0 
BH8460 
BH8450 
6H84S0 
8H84S0 
8K84S0 
8He4Sl 
8H84S) 
Bin84Sl 
BH8481 
BH8491 
BK8481 
6H84B1 
BH8461 
6H8449 
BH8449 
6H8449 
BH8449 
BH6449 
8H8449 
en8449 
6H8449 
8Hd449 
BH8449 

6H64S3 
8H84&3 
8H8483 
6M8453 
BH84SJ 
8H8483 
8H8453 
888453 
BH8463 
BH8433 
BH6463 
8H84S3 
6Hd46S 
BM8465 

BH8649 
6H6649 
8H8649 
BHS649 
8H8649 
8H8649 
8H8649 
8K8649 
8Hd649 
BHe649 
BH8649 
8^8649 
6H6649 
6K6649 
6Hd649 

l i f t DATE 

Mwe-si 
Mv*^-31 
MW8-S1 
MWB-81 
MWC-51 
MW8-S1 
MV/8-S1 
rM6-$\ 
MW8-S10 
MW8-S1D 
MW8-S1D 
MW8-S10 
MVrt-810 
MW8-810 
MWe-SlD 
MW8-$tO 
MW8-S2 
MW8-62 

mo-i2 
riW8-82 
MW8-S2 
f1W9-S2 
rTWB-52 
MW8-82 
r f ^ - S 2 
MW8-S2 

fTW)1-S) 
n w i i - 5 ) 
M w n - s i 
MW'.l-Sl 
MW11-51 
MW11-31 
MWII 'Sl 
Mwn-$) 
MWll-Sl 
MW11-S1 
MWII 'Sl 

Mwn-si 
MW1)-S2 
MWI1-S2 

MW12-31 
MW12-SI 
MW12-S1 
MW12-31 
MW12-SI 
MW12-SI 
MWt2-S1 
MWI2-S1 
MW12-81 
t1W12-31 
MW12-S1 
MW12-$1 
MW12-5I 
MWI2-S) 
MW12-S1 

890116 
890116 
690116 
890116 
890116 
890116 
890116 
8901)6 
8901)6 
6901)6 
890116 
890116 
690116 
890116 
890116 
890116 

8901)6 
890116 
890116 
8901)6 
890116 
690116 
690116 
690116 
890116 
890116 

890118 
890116 
8901!9 
S90118 
89C1IS 
890118 
890)18 
690118 
890118 
690118 
890)16 
890)]8 
890))6 
690)18 

890)17 
8901)7 
590))7 
8901)7 
890))7 
890)17 
850))7 
890)17 
890)17 
690)17 
6901)7 
890117 
890117 
890117 
6901)7 

ArMnic, Tout 
Beryllium. ToU) 
Chromium, ToU) 
Cooper, ToU! 
Lead, ToU) 
MeUiylene chlorlda 
NIckai, ToUl 
Zinc, ToUl 
Arsenic. ToUl 
Baryllium, Tout 
Chromium, TeUl 
Coppar, ToUl 
load, ToUl 
Methylene chlaHda 
Nickel. ToUl 
Zinc, ToUl 
Arsanlc, ToUl 
Bsrylllum, TeU) 
Chromium, ToUl 
Coppsr, ToUl 
OtIU-BMC 
Lead. ToUl 
Methyl athyl kaUna 
Mathylf na chloride 
NIckal, Tout 
Zinc. ToUi 

1,1,1-Trlchloroalhane 
l,)~Olchloroethylene 
Beryllium, TeUI 
Caomtom, TeUI 
Chromluf,-!, TuUi 
Coppar, ToUl 
Load, ToUl 
Methylene chlorlds 
Nickel. ToUl 
Talrachloroatiiylana 
TrlchloroaUiylana 
ZIfic, ToUl 
Tatrachloroathylana 
Trichloroathylana 

),],I-TrlehlorotUiine 
1.1-OI;hloroethana 
),i-w!whiuro»lhylena 
1,2-Trana-^lehloreeU>ylena 
Bantena 
Beryllfum. ToUl 
Chlorebenzena 
Chloroform 
Chromium, ToUl 
Ceppsr, ToUl 
Cyintda. ToUl 
Ethylbanzane 
Isad. ToUl 
Methyl ethyl ketone 
Methylene chloride 

5400 
840 
25000 
35000 
15000 
6,45 
34000 
77000 
S400 
760 
23000 
31000 
13000 
7.07 
31000 
70000 
4000 
1200 
29000 
34000 
27,0 
11000 
83.2 
77,3 
37000 
87000 

6,62 
653 
700 
380 
27000 
3)000 
19000 
17,7 
3)000 
40.6 
294 
83000 
84.8 
499 

1120 
203 
34S 
46,7 
5.92 
830 
444 
82,0 
26000 
31000 
0.93 
934 
)SO0O 
83,1 
47,2 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
gg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uj/kfl 
ug/kg 
ug/kg 
ug/kg 
ugAg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/HS 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

2600 
130 
1300 
1300 
640 
i.O 
2600 
2600 
2700 
130 
1300 
1300 
660 
6 0 
2700 
2700 
SOOO 
150 
1500 
1500 
2.5 
740 
10 

s.o 
3000 
3000 

S.O 
5,0 
130 
260 
5300 
1300 
660 
5,0 
2600 
5,0 
5.0 
2600 
50 
50 

5.0 
5.0 

8.0 
5.0 
140 
6.0 
5.0 
1400 
1400 
0.69 
7.2 
690 
10 
5.0 
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Bh8S24 
8^8324 
8H8324 
8H6324 
BHB324 
888324 
6H8324 
8>ie324 
8H8324 
8H8S24 
8He324 
BH83I4 
BHe524 
BH8524 

8M8328 
BK6328 
IH8S28 
BH8328 
8Hd32d 
BK8S28 
8HB328 
&HeS28 
8H6S28 
BH6S28 
8N632d 

8H8360 
BHdS60 
6H8360 
6H8560 
tJHe360 
6H8360 
6H8360 
8M6360 
BH8360 
8H8357 
BH83S7 
BH8S87 
BH8387 
BM6387 
BHBib? 

8H8359 
BH8359 
BH8359 
BK6S89 
BH8369 
BH8359 
BH83S9 
BH83B9 
BH83B9 
8H8359 
BH8359 
BH8359 
• -.»»•* BnOOQV 
BHB359 

ij( i i U! J LHPEIL 'E 

1 ID DATE 

rV2-50 
MV»7-S6 
MW2-S6 
MW2-S6 
MW2-S6 
MW2-66 
MW2-S6 
MW2-36 
MW2-56 
MW2-S6 
MW2-56 
MW2-56 
MW2-S6 
MW2-e6 

MW2-37 
MW2-S7 
MW2-87 
MW2-87 
MV/2-37 
MW2-S7 
MW2-37 
MW2-37 
MW2-S7 
MW2-57 
MW2-97 

MW2-36 
MW2-38 
rfV2-SB 
M'-N -̂SO 
ltA-2-38 
MW2-S8 
MW2-88 
MW2-S6 
rtW2.S8 
MW2-S9 
MW2-S9 
MW2-69 
MW2-S9 
MW2-S9 
nwi-S* 

r t * ^ . s i o 
MW2-S10 
MW2'S10 
MW2-5)0 
MW2-S10 
MW2-S10 
MW2-S10 
MW2-S10 
MW2-S10 
MW2-S)0 
MV/2-S10 
MW2-310 
. • . H n . ^ 

nw4-» iw 
MW2-510 

890111 
890111 
89011) 
800) ] ) 
B9011I 
890)11 
69011) 
89011) 
8901)1 
89011) 
690))1 
89011) 
890)1) 
8901)) 

8 9 0 n t 
890111 
890)11 
690)11 
890)1) 
890)1) 
890111 
89011) 
8901)) 
890111 
69011) 

890112 
8901)2 
e?0i12 
890112 
690 n 2 
890112 
6901)2 
690112 
890112 
890))2 
890))2 
690)12 
690)12 
890)12 
aiOi id 

890113 
890)12 
890)12 
890112 
890112 
8901)2 
890113 
8901)2 
890))2 
890))2 
890112 
690)12 
t ^ t k M • . A 

ovv> 1 r4 
690) )2 

PKGI ;JG:1.E; JG . 

p/^«iAneTEB 

1,1-Olchloroeihylent 
1,2-Olchloroethane 
Bentana 
Beryllium, ToUl 
Chlorobentene 
Chloroform 
Chromium, ToUl 
Coppar, ToUl 
CyShldO, Tout 
Ltad. ToUl 
NIckat, TeUI 
Toluene 
Trtchloroalhyiane 
Zinc, ToUl 

1,2^ichloroethane 
Beryllium, ToUl 

Chloroform 
Chromium, ToUl 
Copper, ToUl 
Cyanide, ToUl 
Lead. ToU) 
Methylene chloride 
NIckal, ToUl 
Trichloroathylana 
Zinc, ToUl 

1.2'Olchioroethane 
Beryllium, ToUl 
Chio'-eferm 
Chromium, ToUl 
Cooper, ToUl 
lead, Tout 
Nickal. ToUl 
TrichloroeUiylana 
Zinc. ToUl 
Beryllium, ToUl 
Chromium, ToUl 
Coppar, ToUl 
Lead, TcUl 
Nickel. ToU) 
Zinc, ToUl 

1,2'Oicnloroethana 
Arsanlc, ToUl 
Beryllium, Toul 
Chloroform 
Chromium, ToUl 
Coppar, ToUl 
Cyanide, ToUl 
Lead, Toul 
Methylene chlorlds 
Nickel, TeUI 
Petroleum Hydrocarbons (Ift) 
Phdhotlcs, ToUl 
* . . L . ^ . . . . . . 

inuiiui'v9v<>|>i«'» 
Zinc, ToUl 

201 563 

VALMt 

731 
6860 
1320 
430 
1410 
11000 
12000 
11000 
0.59 
6400 
16000 
1410 
2630 

37000 

261 
240 
309 
8800 
8300 
0,80 
3700 
SS.4 
10000 
39.1 
25000 

)020 
760 
1570 
21C00 
22000 
9100 
26000 
782 
62000 
520 
24000 
16000 
6000 
20000 

5220 
4000 
670 
6830 
23000 
26000 
0.6S 
9700 
1070 
27000 
96 
4.2 
< <MA 

64000 

5412 P 

UIII.L-

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugAg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
UUtf fb|^ 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 
. ; . j r — 

" » • <-• 
u g / k g 

. 13 

800 
800 
500 
DO 
600 
800 

noo 
1100 
0.87 
570 
2300 
600 
800 
2300 

8.0 
120 
S.O 
1200 
1200 
0.86 
860 
5.0 
2300 
5.0 
2300 

280 
120 
286. 
!2Cft 
1200 
620 
2800 
280 
2800 
)20 
1200 
1200 
620 
2500 
A » A A 

800 
2400 
120 
800 
1200 
1200 
0.62 
610 
500 
2400 
31 

S.t 
C A A 

2400 
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E T C * 

8H835e 
BH8356 
6HB358 
BHfiSSa 
BH8356 
BM8558 
BH8358 

8H8326 
BH8326 
BH»-- ' 
t> 
BHe 
BHeiii? 
BHe327 
BH6327 
BHB327 
BH8327 
8H8S27 
BH6328 
BHe325 
8H8325 

unui i CHPBIL 'E 

DM ID DATE 

MW2-S1) 
r^/2-sii 
MW2-8n 
MW2-S1I 
MA^-SM 
MW2-S11 
MW2-S)1 

MW2-SI2 
MW2-812 
MW2-812 
,-1W2-312 
MW2-313 
ltW2-313 
r r^ -S i3 
MW2-813 
MW2-313 
MW2-S13 
fT*^-8l3 
MW2-S14 
MW2-St4 
MW2-314 

890)12 
890112 
890112 
890112 
690112 
890112 
890112 

890113' 
890113 
890113 
890118 
890113 
8901)3 
890113 
890113 
890113 
8901)3 
6901)9 
890)13 
890)13 
8901)3 

F1':GlNGi.EiJU. 

PARAMPTFB 

Baryllium, ToUl 
Chromium, ToUl 
Copper, ToUl 
Lead. ToUl 
Nickel, ToUl 
Zinc, Toul 
btt(2-€thylhe«yl)phtha!aU 

1,2-OlchloroaUiane 
Chloroform 
Mfthylona chloride 
Trichtoreethylane 
Beryllium, ToUl 
Chromium, ToUl 
Coppar, Toul 
Cyanide, ToUl 
Lead, Tout 
Nickel, ToUl 
Zinc, TeUI 
),2-OtchloroaUMna 
Chloroform 
MaU>ytena chtertde 

201 553 

V^f.UR 

190 
8800 
5600 
3400 
7400 
19000 
4890 

8100 
44200 
7670 
3250 
490 
13000 
8300 
6.74 
5100 
19000 
43000 
221 
519 
630 

5 4 1 2 P 

UMIT 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kfl 
ug/kg 
ug/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

. 14 

nfiL 

120 
1200 
1200 
610 
2400 
2400 
390 

500 
500 
500 
500 
)10 
1100 

noo 
0.86 
560 
2200 
2200 
60 
50 
50 

(0C4067 
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VANCE BKIKNER COMPANY INC. 631 W«»t Sherman Avenu« 
ViPeUnd, New Jersey 08380 
608 « 692 - S439 

DAMES a MOORE 
8 COMMBRCB OHlVE 
(31AMP0R0, N.J. D78H 
1448B*002 

OfiOPHYSICAL LOO 

MW-2R 

8?ONTAKEOl'8 POTPJITI.U 

M v / D i v . i 8 

Job Mamtt B.C.P. 
Job Loo,I CARL8TAT, N.J. 

Data Loggadt 2S Jan. 1889 
Borehole DUm«teri 6 in. 
Drilling Fluldi None 
Logging Ratei 18 ?t/Min. 
Yartloal SoaUi 1 Pt/Div, 

RSSISTIVITY 
Typai Single Point 

Ohro/Dlv.i 10 
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CROUNOWATER MONITORING 
WItH A SEOFLOW MITER AT: 

Carlstmdt, N«w Jereey 

PREPARED rOR: 

Thaodore Tcakos 
Dane* & Moore 

1-2 Commerce Drive 
Cranford, New Jeraey 07016 

PREPARED BY; 

X-V Aeeociatea, Inc, 
281 Main Street 

ralmeuth, MA. 02540 

January 1989 
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IC.V, Associates. Inc. wae contracted by Damee & Moore of 

Cranford, New Jersey to perform Ceoflow measurements i n m 5" 

I.D. open borehole, deeignatad MW2R, ai; the SOP Superfur.d 

site located on Route 120, in Carlatadt, New Jersey. 

Monitoring commenced on the 25th of January, 1969, and 

concluded the same day. The prevailing weather oondltinn waa 

clear/partly cloudy, windy and aeaeonably cold. 

The monitoring equipment uaed to determine flow 

parametere was the Model 30 Qeoflow groundwater flowmeter. 

The oroundwater flowmeter worka on the principle of heat 

diffusion through a porous medium of ;Ia9S beada in water and' 

unconsolidated eoila. The propagation of a single puleed 

point source of heat, discreetly emitted from a aubmeralbl; 

proba, la controlled by the groundwater flow direction and 

velocity. The initial haat source propagates laterally 

towards thermistors which are diametrically paired and 

circu.macribing the heat sourca. The relative difference 

between the paired thermietors is digitally displayed on tne 

land based control box, and represents directional vector 

components of the diaplaced temperature gradient field. The 

aeoflow Meters arc now listed in the National Mater Well 

Associations'Annual Equipment Catalog with a chapter devoted 

to field procedures in the ASTM's text on groundwater 

techniques (see Appendix). 
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Prior to the monitoring phase of this project, the 

Oeoflow Meter waa calibrated against a known horizontal 

transport velocity in a portable 8" flow chamber/manometer. 

The proba was directly inserted into unconsolidated 

moderately sorted sand depoeite located within the chamber. 

Due to the nature of the fractured shale borehole dapoalts 

and subsequent presumption of a vertical component in flow 

direction, simulation of the borehole in the flow chamber and 

consequent absolute velocity approximation was not feaelble 

in calibrating, although relative velocities can be and were 

obtained (see appendix). The calibration procedure results 

in the daiermlnation of the instrumental seheitivlty to the 

flow chamber thrashold transport velocity and directional 

integrity. 

Summarizing, the in aitu monitoring of MW2R represents 

the flow direction and velocity in the horizontal plane. 

therafore, any horizontal deviation of flow results in a 

velocity attenuation created by the 3-D projection of the 

temperature gradient on the 2-D sensory plane. Directional 

daterminetion is accurate in the horizontal plane and 

referenced to magnetic north. 

Procedure/Results 

Borehole MW2R was profiled at a ft. intervals from 85' 

to 70' below tap of external casing etlckup. These depths, 

corresponding to open borehole fractured shale deposits, were 

0C4072 
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monitored over a seven hour period. 

Results of monitoring showed a relatively small 

variation in flow direction and relative velocity with depth 

of maaaurament (Direction.- 21 - 3i dearees (MN) , Velocity: 2a 

- 39 units). The cumulative flow direction, baaed on the 

vector resultant of the different monitoring depths, is 30 

degraea from MK. Tha initial flow measurement taken at 8S' 

ft. below TOO was non-conclusive due to irrsgular vector 

patterns, consequently, data was not used in the dotermina-

tlon of the cumulative flow direction. 

Coneluaions 

Tha following deductions can be extracted from this 

groundwater monitoring interimi 

1) Groundwater proceeds, relative to the horizontal 

plane, in a northnortheast direction (30 degrees MN). 

2) Groundwater direction and relative velocities 

encountered in monitoring were fairly consistent, relative to 

time and depth of measurement, one may infer that a certain 

degree of flow stability and continuity exists within this 

flow regime on the day of monitoring. 

. 0 C 4 0 7 3 
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GROUNaWATER FLOW W O F ^ b M t t i 
For use with K-V Assodates. Inc. Groundwater FlQwmetert, 4 c h a n n e l p robe 

Table of LCD Readout 

1-N ^1 . 
0;i»raior>Jh^k^iLllkLiuAj. Date* / / ^ ^ l ^ f 

Station: . , < J 4 i i S i 2 A _ ^ Timê  IL^O" \2'^0 

Location. <> C 0 r PAJU^S-J^ PU^^U tNerrj^d^) 

Sol! rnnditfnno- f^^^T-^ IPp '-̂ '•f̂ ^ '̂g/<'P)̂ /̂ <'-̂ ^ 

Depth to Meaauramentt . ^ ^ - O ' i ' ^P .P 

RQTAJg PROBE 160^ AT SAME DEPTH 

1 

l i - 5 
'•V 
J 

Use of Tab f 

COLUWi; <̂  - Dtvid* lach r««<Ilns U 
• lurnn P hj tha l i t t «« t »bao)uta valua* 
Sr«v tK«i« 4 Tectera ea th« • I r a l s 
chart *ceotdlti | to ttit aeala provided 
\ , a . fltrontaat.vteiar * 1.00), 

Coslnft.Teat Showg Uniform Flow 

V«CtBt •«< ^ 
; . ( n t« wil l elaialy 
n t a e ive te In* " 
a t l U 4 about tha 
t ^( ta t v t a t o t . 
y« lu t i in eoluiMi a 
wilt appraxlmata vaetev 
t \ t tha ahevn at right* 

Vector Resolution to Determine Direction 

OR 
1, Uaa KVA Vactot MiiiioA Pr^iMiinrcJi/it.HMicicaleuUiori 

2. SoWa (raphleiUy by plating 4 Individual v*ctor 
tagRonti laquantljlly haad to u l l . (Saa naflual 
foi deul tad initrg«ti«na). 

Velocity Determination 

Rafar to your taltbraiton curve of raaiout varaui / 
prafarrad u n i u of f)ow (a.g. f**t pat day). 

Direction t !P>/V Velocity! T 
Form 104 available from youc local K-V Aasodatat , Inc. daaler. 

Copyright 1981 K-V ASSOCIATES, INC., Falmouth, MA 02540 9/82 
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GROUNDWATER FLOW V\ JRKSHEET 
For uao with K-V Associates, Inc. Groundwater Flowmeters, 4 Channe l probe 

Table of LCD Readout 

1-^N A B C 

fipil Cnnr t l t l ono i (^I^AiT 

Depth to Measurement! 

!n. n«»a. i h r i ^ 
1 

I ' i .d^' f u r r f ^ f . j ^ P - f y j , 

w i t r t \ ' 1 <. ' . , !«/ '• "' 

F^YTOCX 

: r^S) 

ROTATE PROBE, 180* AT SAME DtPTH 

-^s D E S F 

71 
wo 
\r 
"IS 

Use of Table 

COL'J>ft< 0 • fitvida aieh reading la 
t)unm f by (ha largtat abaoluti vatua. 

Oraw tS««« 4 vaetora oa tha c i rc la 
chart according to tha eeala providad 

. a . slrongaat v«et«r • 1.00}* 

Cosine Test Show$ Uniform Flow 
" • ' ^ " - ^ ^ m m II I I I I M 

VactoT and 
^.^intt wi l l eUaaty 
f i t a el re te In-
! rlbad about tha 

ngcat veator. 
Valuta in column e 
wtlT approHlnatt vaetor 
! ngthi «hovn at t igh t i 

Vector Resolution to Determine Direction 

1, Uaa KVA Vactat Addltico PtogranfTi-n/jt-HMicicalcuVatBri 
OK 

2, solvt graphieally by placing 4 individual vaeto* 
tagnant* laqutntiaUy haad to u l l , (Saa manual 
for datailad ini t ruet iont) . 

Velocity Determination' 

l^afar to your eatibrttion curva of rifdout vet»u« 
p f t t t t t i unita of flew ( t . g . fat t par dty). 

Direct ion.-SJ-L i iL^ Velocltyi _ J _ L 

Poirn 104 ava l ia&ta f rom xouf local K-V A t a o e l a i a e , mc, daola f . 

Copyright 1931 K-V ASSOCIATES, INC., Falmouth, MA 02540 9/82 

00407 ' 



IT. 199'! J i i iQ i i L H R E H ' E Pf^bl i iGlElJG 

GKJUNDWATER FLOW ORKSHEET 
For use with K-V Associates, Inc. Groundwater Flowmeters, 4 c h a n n e l p fobe 

TaOia of LCD Readout 

1-^HS 

•1/-6 

*2/-7 

•3/-8 

•4/-9 

M i l 
23S. 
^ 

12. 

m 

5o. 

f 
12 

X 
5fi 

Operalor: 

Station; _ 

Location 

Soil Con 

Depth to 

dJtionei 

Measu 

L 

r ^ U n 

rament ' 

71 

-"", 

Date> 

Time' 

l i ^ r i r ' 

1 r - : i r ^ l ^ : C 

' " ^ f i ) , -^ r { .J.-V, 

/^!i St4A^ r / ,-,.r 

vs 0 Trt<L 

^ " - i 

,> H - S i . - ' 

•: • > 

ROTATE PROBE 180* AT SAME J3EPTH 
• •• I • i i ^ i ^ l a a a a w 1 ^ a I , I ! ! • • I 1 ^ • • , , , 1 I 1 , ^ ^ ^ ^ ^ ^ ^ 

N - S 

*1/ -6 

•2/-7 

• 3 / - 8 

' 4 / -9 

"HI 

^ % 

?^0 
id 

" i ^ 

Tu 
tr 

5̂  
4-

-̂ 7 
i i " 

t 

Use of Table 

Cgt'ttX^ ft • Slvlda aach raadlr.g 1ft 
• lumn P by tha targiat abaeluta valua* 
Draw that* 4 vaetoti OD tha c l re la 
chart according to tha aeatt providad 
< . a . atrongeat victor " L O O ) . 

Cosine Test Shows Uniform Plow 

Vactot and 
p . i n t a w i l l e t o i t t y 
f i t a c i r c l a In-
3 ribad about tha 
I ^gaat vaele t . 
vtluaa in eoturm o 
v i l l approKinata vactor 
) igthi ahown at r igh t . 

2?i 
* - i ' ^ i 

a 
' / 

300 leo 
180^ 

® 
Vector Resolution to Determine Direction 

0)1 
It l's« KVA Vector Additioo PTogr*nfTi-i</t*-HMicic*tcu!*tora 

2. Solva graphically by placing 4 individual vactor 
i'agi««flta i tqutntlalty haad to u i l . (Saa nanual 
for dataiUd initructiana). 

Velocity Detefmlnation 

nafar c» your ealibratisn eurva of ftadout v«riui 
prafarcad unlii of flow (e.g. faet per day). 

Direction!—i^J d ^ Velocity _ i ^ 

Porw 104 ava j l ab la f rom yout local K-V A t s o c i a t e a , Inc. doa lo f . 

Copyright 1981 K'V ASSOCIATES, INC, Fjimouth. .MA 02540 9/S2 
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GROUNDWATER FLOW WORKSHEET 
For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel p fObe 

Tablft of LCD Readout 
J— i i B i 

•1/-6 ' lo 

*2/-7 

*3/-8 

•4/.9 

20 

/P 
^0 

ro 
2?: 
/ > 

Is. 

l o 

\ ^ . 

a? 
^ 
n 

Operator. Ci.'Jrf^ P-^AU^^ 'k Date. j / i J I / i S 

Statlf^n, ^ ( ^ 1 ^ Timet J L ^ I J J X M P 

Location. J 'Clg C g r / r f ^ 0 > /<^ d . 

Soil rondit i^no. ^ ^ U f u U j ^ r H A L / t 

Depth to Measurement' "T-/) T''? C 

" 7 

— . 
i l J 

ROTATg PR08I 1S0* AT SAME DEPTH 

•^S 0 I S F Q 

Use of Table 

C^UIW a • Olvida aaoh raadit\g 1« 
ilumfi ^ by tha tatgeat abaoluto V4lua. 

Draw thaaa 4 vactora oa thi c i r a l a 
chart according to tha aeala providad 

. a . ationgeac vactor • 1.00}* 

Cosine Test Shows Uniform Flow 
Vaetot and 

l,winta v t l l elaaaly 
f i t a e l r c l a 1A» 
I ribad about thi 

ngaaC vaotor, 
Valuaa in colunn a 
will apptoximata vactor 
', ngcha ahftwn at r igh t . 

""1 
2(D 

n 
i . i" 

200 
1>d 

(5 

leo 
S 

Vector Resolution to Determine Direction 

OR 
1. Va« KVA Vactor Additioo Progranrri'ti/^t'nMiciea teutatora 

2. Solva graphieally by placing 4 individual vactor 
tagraant* itquentlally head to U l l . (Saa manual 
for datailad inttruetlona). 

yeloelty Determination 

Kafar to your caUbrttlon curva of raadout vsrsui 
prefarted unlt i of flow (a.g. faat pat day). 

Directlont 2 ? J^C^ Velocity _ 2 ^ 

Form 104 tvai iabla f f c n your local K-V Aaaociataa, l « . daalar. 
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GROUNDWATER FLOW WORKSHEET 
For uae witfi K-V Associates, Inc. Groundwater Flowmeters, 4 Channel p robd 

Table of LCD Readout 

•1/-6 

• 2/-7 

•3/-e 

*4/-9 

7-V 

%l 
\ 

IL 

*? 

J l 
97 

r 
l̂  
TiJ 
5 | 

Operator. j S r ^ i i i l M k d u r i n \ » ^ D p J M 

?::>y\ Station I r a } \ U o A - ' M . T\m%\ 

Location! )C. I/ ' ^ u ^ f i C - ( iao^ 

Sel l C o n d i t i o n s . P i / U A >-JTO rvL/4 j - 4 - ^ ^ 

Depth to Measurement'._^_^i:5jZlJ2j!LL_A. 

ROTATE PROBE 180" AT SAME DEPTH 

Use Of Table 
eolUMV ^ • Olvida aieh rtadlivg tn 

< luiTTi> P Vy tha targeat at>aolut« volua* 
Draw thaaa 4 vactora oa tha eirda 
chart aceording tA tha teala providad 
< . a . atzongaat voctot - 1.00)« 

Cosine Test Shows Uniform Flow 
Vactot and ^ 

p..Inta v t l l alaaaly 
' I t a e i r c i t ftt« 

ribad about tha 
t igaat vactor. 
Vaiuaa in colunA a 
will approximata vactor 
) \gtha ahown at r igh t . 

100 

® 
s 

Vector Resolution to Determine Direction 

OR 
1. Utt KVA Vector Addition Program iri-ti/ifHfticca leu I i t s r t 

2. Solva graphically by plaeing a individual v«ctj>t 
a'agmanti sa^uantially haad to u i l . (See aanual 
for datailad inttruetlona), 

Velocity Determination 

Rafar to your calibration eurva of readout varsut 
prafarrid uni t ! of flov (a.g. ftat par day). 

D i r e c t i o n . 3 ^ V t i l n rUy . 9 0 

Fei lSjOd av. l labla from your locat K-V A , .o« i , » ,» , Inc. daa l . , . 
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CARBIDE 

U N I O N CARBIDE CORPORATION p . O. BOX B 7 0 , BOUNO BFOOK. h-iJ 0&3 iy3 
f*<y^^•. (Bo-ij se3-oo:.>:.> 

PANAPAX UF-600 TELECOPIER 

Telecopier UNICOM Number: 8-422-5412 
Direct Diah 201-563-5412 

Please DoHver/he Toilowing Pagea tot 

Firm: 

City J 

Phonet 

rromi 

Firm: 

Cityt 

Phone: 

r 
/ 

H, ^ . <^e/<-. 
UNIONC^Si : ;E CORPORATION 

BOUND EKCN-. , NJ 08805 

201-563- y T ' ^ J T 

Total number of pagea p< b excluding covet letter. 

Telecopier Number S O ^ "̂  cX D 7 "" / 6 < 

Checking Numt>er 

Sent to: 

D a t e , j y / 7 / ^ f Tlrr^e: - ^ r o l Q 

IF YOU DO NOT RECEIVE ALL THE PAGES, PLEASE CALL BACK AS SOON AS 
POSSIBLE. 

Operator'a Namet^^^^ / y / h ^ K T / h n 
UNICC 

Special Inatructionat 0G40^ 




